Summary. The Gubbio section, in the Umbrian Apennines, yielded a sequence of Upper Cretaceous polarity zones precisely corresponding to the sea-floor magnetic anomalies of that age; the Gubbio polarity zones have been dated with planktonic foraminifera. As a test of the validity of the Gubbio reversal sequence, we have studied the section at Moria, 16 km to the north. The polarity sequence at Moria closely agrees with the sequence at Gubbio; only the two thinnest polarity subzones were not found. Comparison of polarity zone thicknesses in the two sections gives an excellent correlation. Declinations in the upper part of the Moria section are somewhat erratic, suggesting the possibility of detachment surfaces and relative structural rotations at these levels. Remanent magnetic intensity varies in a cyclical pattern that is unmistakably the same in the Gubbio and Moria sections. The results from the Moria section provide strong confirmation of the validity of the magnetic polarity sequence established at Gubbio.
Introduction
The Scaglia Rossa is an Upper Cretaceous-Palaeocene pelagic limestone that is extensively developed in the Umbrian Apennines of northern peninsular Italy. The section exposed at Gubbio (Renz , 1951 Luterbacher & Premoli Silva 1962; has yielded well-defined sequences of foraminiferal and palaeomagnetic polarity zones, which have made it possible to assign palaeontologic ages to this part of the geomagnetic reversal sequence. The Upper Cretaceous, from the Turonian to the end of the Maastrichtian, shows an unmistakable pattern of long and short polarity zones giving a one to one correlation with the sequence of polarity reversals inferred from marine magnetic profiles between the Cretaceous Quiet Zone and anomaly 29 , 1977a , 1977b . The sequence of polarity zones in the Palaeocene section at Gubbio is somewhat less un-2 ambiguous, because of the presence of some short reversed subzones not recognizable in the marine magnetic sequence, but very probably correlates with the interval between anomalies 29 and 26 . Palaeontological studies at Gubbio PremoG Silva, Paggi & Monechi 1976) show that the Cretaceous Long Normal polarity interval ended very close to the Santonian-Campanian boundary, that the Cretaceous-Tertiary boundary, as defined at Gubbio by the disappearance of globotruncanid foraminifera, falls in the reversed polarity zone (Gubbio G-) between anomalies 29 and 30, and that anomaly 26 corresponds to the late Palaeocene. The considerably less reliable dates for the reversal sequence obtained through deep-sea drilling are in agreement with the dating at Gubbio (Larson 1977) .
Because of these favourable results, the Gubbio sequence has been proposed as the magnetostratigraphic type section for the Upper Cretaceous and Palaeocene , and markers have been placed in the section at Gubbio to indicate the limits of the polarity zones (Alvarez 1977) . It is important at this point to confirm the validity of this sequence by studying a check section located some distance from Gubbio. Complete, undisturbed, well-exposed sections of the Scaglia Rossa are not common. A satisfactory section W. Alvarez and W. Lowrie Palaeomagnetic stratigraphy a t Moria 3 is exposed near Mona, about 16 km north of Gubbio, along the graded road from the cemetery of Moria to Monte Petrano (Fig. 1) . This section has been studied by geologists of the Servizio Geologico d'Italia during preparation of the 1 : 50 000 geologic map 'Cagli' (Servizio Geologico d'Italia 1972) . In an independent palaeomagnetic study, VandenBerg, Klootwijk & Wonders (1978) placed seven sites (5-6 samples each) in the Scaglia Rossa and the underlying Scaglia Bianca of the Moria section; this work was part of a larger study aimed at determining declination and inclination trends from the Lower Jurassic to the Eocene, and was not intended to establish the reversal stratigraphy.
The work presented here shows that both in magnetic reversal stratigraphy and in thickness of lithostratigraphic subdivisions, the Moria section is strikingly similar to the Gubbio section and confirms the results obtained at Gubbio. Fig. 2 shows the stratigraphy of part of the Umbrian sequence, to which both the Gubbio and Moria sections belong. The Umbrian sequence was deposited on the subsiding continental crust of the Adriatic promontory or microplate (Channel1 & Horvath 1976) from the early Mesozoic until the Miocene. Because of the absence of emergent source areas for clastic sediments during the Mesozoic, the sequence is predominantly composed of carbonates. The Umbrian sequence has been described by Bortolotti et al. (1970) ; here we will discuss mainly the Upper Cretaceous portion.
Geologic setting

S T R A T I G R A P H Y
This part of the sequence is formed primarily of pelagic limestones, with chert nodules in some portions. Mark and shales are dominant in the Aptian-Albian, in the Palaeocene, and in the Upper Eocene. The following stratigraphic units are recognized: (1) Majolica -a very fine grained white pelagic limestone with beds and nodules of black chert, of uppermost Jurassic to Aptian age ('majolica' is a fine, white pottery which this rock closely resembles).
(2) Scisti a Fucoidi (Fucoid marls) -red and grey shale and marl with occasional white limestone beds, mainly Aptian-Albian in age. (3) Scaglia Bianca -white pelagic limestone with black chert nodules, mainly Cenomanian in age ('scaglia', Italian for flake or scale, refers to the conchoidal fracture of this dense limestone, which, because of the presence of large planktonic foraminifera, breaks with a surface marked by tiny bumps, in contrast to the smooth fracture surfaces of the Majolica). (4) Scaglia Rossa -pink pelagic limestone resembling the Scaglia Bianca except in colour, with red chert in the upper and lower members and with some marly levels, representing the 50-Myr interval from the Turonian to the Middle Eocene. (5) Scaglia Variegata -varicoloured transitional interval between the more calcareous section below and the dominantly terrigenous preflysch above -Middle to Upper Eocene.
Within this section are a number of marker horizons of various kmds which can be recognized over most or all of the outcrop area of the Umbrian sequence. Although some or all of these marker horizons may be synchronous or nearly so, such a conjecture is not easily proven and they cannot be considered as chronostratigraphic boundaries. The clearly recognizable marker horizons are shown in Fig. 2. 
S T R U C T U R E
The Moria and Gubbio sections are located in an area where the Umbrian sequence has been thrown into a pattern of large, open folds, with wave lengths of 5-10 km and amplitudes of a few km (Fig. 1) . At first glance the pattern of folds is fairly simple, but there are many complications, including abrupt curving and termination of the major folds, the abundant development of minor folds, and the common but sporadic occurrence of spaced cleavage representing as much as 50 per cent layer-parallel shortening, predating the folding, and accommodated by solution of limestone along the cleavage surfaces (Alvarez, Engelder & Lowrie 1976; Alvarez, Engelder & Geiser 1978) . Folding occurred during the Miocene and Pliocene, probably with a climax in the Messinian (Centamore et al. 1975; Ricci Lucchi 1975) . Topographically and structurally the area is dominated by an anticlinal complex that trends northwest-southeast and passes between Scheggia and Cagli. Three component anticlines can be recognized, of which the Monte Nerone-Monte Catria structure is the largest. The Moria section is situated on the southwest flank of this anticline, facing a broad synclinal area of Miocene flysch. Sixteen kilometres to the south, the Mesozoic carbonates of the Umbrian sequence re-emerge from beneath the flysch in the northeast-dipping, Palaeomagnetic stratigraphy at Moria 5 faulted, half-anticline of Gubbio. Thus we can consider that the Gubbio and Moria sections are located on opposite flanks of a major sycline. However, the situation is somewhat more complicated. Northeast of Gubbio , the Gubbio half-anticline and the Monte Nerone-Monte Catria anticline are separated by the Monte Cucco anticline, whose surface expression dies out only 4 km southeast of Moria.
Sampling
At the Moria section, a sequence extending from the uppermost Scisti a Fucoidi through the Scaglia Bianca and the Scaglia R o s a dips about 45" southwestward on the flank of the Monte Nerone-Monte Catria anticline. A northeast-flowing stream heads at the cemetery of Mona and cuts through the anticline, emerging near Cagli. In 1974 we collected 13 oriented block samples at intervals throughout the Scaglia Rossa exposures at Moria. In 1976, we collected 204 oriented cores along the graded road on the southeast of the stream, with a fairly uniform 1-2 m spacing over a 300-m stratigraphic interval from the base of the Scaglia Bianca up to a major covered interval that begins about 40 m below the CretaceousTertiary boundary. In order to sample the uppermost part of the Cretaceous Scaglia Rossa, which is covered along the road, we measured a 40-m offset section on the northwest side of the stream and sampled it with 46 oriented cores. This offset section contains an unmistakable Cretaceous-Tertiary boundary.
Remanent magnetic properties
The samples from the Moria section include both Scaglia Rossa and Scaglia Bianca limestones. These Iimestones represent South Tethyan facies and have similar magnetic properties. The magnetic properties of the Scaglia Rossa limestone in Umbria have been described in detail elsewhere (Lowrie & Alvarez 1975 , 1977b , and only a summary is given here. Both magnetite and haematite are present in red samples, while only magnetite occurs in white samples. The direction of the haematite component of NRM does not differ significantly from the magnetite component, and both are thought to have been acquired nearly contemporaneously with deposition of the Umbrian Scaglia Rossa. The Scaglia Bianca magnetic properties closely resemble those of white Scaglia Rossa samples; the NRM intensities are slightly lower than those of red Scaglia Rossa samples, but the magnetic mineral appears to be predominantly magnetite and overprinting by secondary magnetizations does not appear to be serious enough to obscure the primary directions.
The remanent magnetizations were measured with a Digico spinner magnetometer. Replicate measurements were used to over-define the remanent vector and to provide a statistical control over the precision of determination of intensity and directions, which was used to decide the acceptability of each measurement (Heller 1977) . The natural remanent magnetism (NRM) intensity averaged 2.0 x Gauss, but after magnetic cleaning the remanence averaged only 8.2 x 1 0-7 Gauss.
The stability characteristics of the samples from the Moria section were comparable to those from the Gubbio section (Lowrie & Alvarez 1977b) . Each sample was remeasured after progressive demagnetization in fields of 100,200 and 300 Oe. The NRM contained a large soft component, but directions after 100 and 200 Oe were usually consistent. By 300 Oe the intensity in many samples was so weak that the precision of each measurement deteriorated below a satisfactory level, while in other samples erratic changes in direction and intensity indicated acquisition of anhysteretic components. As in the Gubbio section (Lowrie & Alverez 1977b) , the directional grouping was improved by combining directions 6 W, Alvarez and W. Lowrie at different hierarchical levels of demagnetization to satisfy the minimum dispersion criterion. These optimal directions form the basis of the magnetic stratigraphy and palaeomagnetic analysis of the Moria section. Bedding in the Moria section dips quite uniformly to the SW, while at the Gubbio section it dips uniformly to the NE. The two sections may be considered to lie on opposite limbs of a syncline. Without bedding corrections the Gubbio and Moria directions cluster separately; after correction for bedding they are represented by a single coherent distribution (Fig. 3) . The deviations from the mean direction do not conform to the distribution of Fisher (1953) , and the directions are unequally distributed in azimuth around the mean direction. This is due to the presence of intermediate directions at reversal boundaries, especially at the disturbed boundary between polarity zones A-and B+ (Fig. 4) . After rotating the distribution so that its pole is centred at its mean direction, the distribution is still found to be more elongate in declination than in inclination. This 'smearing' effect has been interpreted as evidence for tectonic rotation during deposition (Lowrie & Alvarez 1975) but it may result from differential tectonic rotation of regions within Umbria (Channel1 et al. 1978) . The positive response to the fold test establishes that the Umbrian Scaglia Rossa directions were acquired prior to the Tertiary folding, and possess high directional stability over geological time intervals.
The proper interpretation of these directions is clouded by the fact that, as in the Gubbio section, the mean directions of normal and reversed zones (Table 1) are not antipodal to each other. Moreover, there is considerably more scatter of directions within each negative zone than in the positive zones. These observations indicate that perfect magnetic cleaning was probably not reached. The nature of the contamination cannot be unambiguously identified, but it probably arises from a combination of stable secondary effects dominated by possible haematization and anhysteretic remagnetization.
In spite of these difficulties, the palaeomagnetic data at the Moria section provide an unambiguous magnetic polarity sequence, and allow direct comparison and confirmation of the Gubbio section.
Magnetic stratigraphy
P O L A R I T Y S E Q U E N C E
Confirmation of the polarity sequence at Gubbio was the principal reason for the Moria study. Although polarity can be determined from either declination or inclination alone, it is most safely interpreted on the combination of both these data. This is conveniently Palaeomagnetic stratigraphy at Moria 9 expressed as a single parameter -the computed latitude of the virtual geomagnetic pole (VGP). As in the Gubbio section, VGP latitude computations used a depositional site latitude inferred from the mean inclination, and the declinations were corrected uniformly to compensate for the overall counterclockwise rotation of Umbria (see Lowrie & Alvarez 1977b for further details). Fig. 4 shows the inclinations and declinations, after optimum demagnetization, of the 248 samples included in the Mona study, together with their calculated VGP latitudes and the polarity sequence determined from these data. The polarity sequence is labelled using the zonal scheme from the Gubbio section ; the correlation with the Gubbio section is discussed below.
There is a clear difference between the lower half of the section, which is characterized by a continuous normal polarity, and the upper half, where there are numerous reversals. The lower half clearly corresponds to the Gubbio Long Normal Zone (Alvarez er al. 1977) and to the Cretaceous Quiet Zone of marine magnetic studies.
Within the upper half, most of the reversals are well marked, with abrupt changes of hemisphere in the VGP latitude. An exception is the boundary between the Gubbio A -and B+ zones, in which the VGP latitude fluctuates back and forth over a 9-m transition zone. There is a minor fault in the section and some signs of bedding disturbance in the interval 21 1-213 m, which may account for the rough polarity transition. It is interesting to note that there is a similar zone of disturbance at the B+/A-boundary in the Gubbio section (Lowrie & Alvarez 1977b, fig. 9) . These disturbances at similar levels may be simply coincidental, but they occur very close to the top of the lower cherty member of the Scaglia Rossa, and the presence or absence of chert may impart slightly different mechanical properties to the limestone, leading to a decoupling at this horizon. Nothing in the marine magnetic record indicates a gradual polarity transition at anomaly 33, which is equivalent to the B+/A-boundary (R. L. Larson 1977, private communication) . With this single exception, the polarity sequence at Moria is clearly defined, and, as discussed below, corresponds unmistakably to the Gubbio polarity sequence from the Cretaceous Long Normal Zone up to the Gubbio I -Zone.
V A R I A T I O N S I N I N C L I N A T I O N A N D D E C L I N A T I O N
The data plotted in Fig. 4 show gradual fluctuations in inclination and declination with amplitudes of 10-30". To remove the higher frequency noise associated with individual measurements, we have grouped the samples into 10-m intervals, each of which is treated as a site to obtain mean directions and limits of 95 per cent confidence. These values are plotted in Fig. 5 . The Mona section has also been studied by VandenBerg er al. (1978) , who collected hand samples from seven sites spaced through the Scaglia Bianca and the Scaglia Rossa. Although we cannot precisely locate their sites in our measured section, we have used their palaeontological information and the Gubbio-Moria correlation to obtain approximate locations. These sites are shown in Fig. 5 with error bars for stratigraphic position and for inclination and declination. The trends from the two studies are essentially indistinguishable.
The stratigraphic information on inclination and declination variations have been interpreted by VandenBerg et al. (1978) as evidence that this part of Italy underwent a counterclockwise rotation of 30-40" Fig. 6 shows a correlation between the polarity sequences at Gubbio and Moria; the correspondence is quite unmistakable. The principal correlative lithological marker is the thin siliceous and bituminous shale bed of the Bonarelli Level. In addition, the Globigerina eugubina zone at the base of the Palaeocene forms an easily recognized lithological and biostratigraphic marker. The Upper Cretaceous limestones underlying the eugubina zone are rich in large globotruncanid foraminifera which cause the rock to break with surfaces speckled with tiny bumps. G. eugubina, essentially the only foraminifer in the basal Palaeocene beds, is so small that the limestone breaks with a very smooth surface. These eugubina zone limestones are very hard and dense, and form a characteristic marker unit that is 30 cm thick at Moria (342.4-342.7 m), and 40 cm thick at Gubbio (347.6-348.0 m). Immediately above the eugubina zone the limestone becomes noticeably marly. The correlation between polarity zones is quite clear. Only the very thin polarity subzones Gubbio C2 + and F2 -are missing in the Moria section. It is very probable that closer sampling would show the presence of these subzones, since resampling was required to locate them in the Gubbio section (Lowrie & Alvarez 1977b) . Because of the 75-m covered interval along the road, we were forced to offset to the other side of the stream. This raised the question of whether we might miss one or more polarity zones, particularly since there was still a gap, which we evaluated as 8 * 2 m. Silva 1977, private communication) show that x is the extent of the eugubina zone, that interval y is probably in the contusa zone but close to the gansseri zone, and that interval z is either in the uppermost tricarinata zone or the lowermost gansseri zone. g: gap in the section; d: disturbed zone. The vertical scale in metres applies to both sections.
L I T H O S T R A T I G R A P H Y A N D P O L A R I T Y S E Q U E N C E
Correlation of the Moria polarity zones with those at Gubbio, from the top of the Long Normal Zone upward, indicated that the covered interval begins within the E -Zone. Correlation downward from the Cretaceous-Tertiary boundary, assuming the absence of the extremely thin F2 -Subzone, indicated that the base of the offset section also fell within the E-Zone. This inference was tested by micropalaeontological study of thin sections from immediately above and below the 8 f 2 m gap (I. Premoli Silva 1976, private communication). At Gubbio, the E-Polarity Zone is nearly coincident with the Globotruncana gansseri zone; at Moria the levels immediately above the gap are probably in the contusa zone, but close to the gansseri zone, and the levels immediately below the gap are either uppermost tricarinata zone or lowermost gansseri zone. It is therefore almost certain that the gap falls entirely within the E -Polarity Zone. Fig. 7 shows two ways in which the Gubbio and Moria polarity sequences may be compared. In Fig. 7(a) , cumulative thicknesses from the Bonarelli level to successive polarity zone boundaries are compared between the two sections. This figure shows the close simi- larity of the two sections, but it is not proper to compute a correlation coefficient on this basis, for Donn & Shaw (1967) have shown that comparisons of cumulative thicknesses can give spurious high correlations, even from random-number sequences. The correct procedure, shown in Fig. 7(b) , is to compare individual polarity zone interval thicknesses. In this case the best-fitting straight line has a slope of 0.959, and the correlation coefficient (r = 0.964) is very high. Although Fig. 7(b) again shows that the two sections are closely similar, there are nevertheless departures from a line with a slope of 1, which is reflected by non-parallel tie lines in Fig. 6 . This may indicate either that sedimentation rates were varying independently to a small extent in these two nearby areas, or that the original thicknesses have been differentially modified by compaction and by the formation of the ubiquitous bedding-plane stylolites. Table 1 gives a comparison of the inclinations and declinations in the Gubbio and Moria sections, grouped by polarity zone (with the Long Normal Zone divided into two parts) to assure the comparison of synchronous directions. For the Scaglia Rossa part of the Long Normal Zone and for zones D+ and B+, the circles of confidence do not intersect. The F-ratio test of Watson (1956) is applicable to four zones whose distribution precisions are the same; the test shows that directions in zones E-and G-are the same, while in zones D+ and the Scaglia Bianca part of the Long Normal Zone they are different. Although the precision parameters cannot be shown to be the same in other zones, the F-ratio test indicates the same mean directions in zone F+ and different mean directions in the remaining zones, A-and C-. This comparison suggests that the Gubbio and Moria sections share common directions in and after zone E-in the middle Maastrichtian but have different directions in the lower parts of the sections. . Declination and inclination differences between the two sections, plotted as Gubbio with respect to Moria, on the basis of data grouped by polarity zone to insure accurate correlation (see Table 1 ). Fig. 8 shows the differences in declination and inclination between the Gubbio and the Moria sections for each polarity zone. The error in each difference is the sum of the errors for that zone in the two sections (ag5 for the inclination values, and CY~.~/COS 1 for the declination values). It is clear from this plot that none of the polarity zones shows significant differences in inclination; the directional differences in the Dt, Bt, and upper Long Normal Zones are the result of significant differences in declination. Although the A-and C-zones have large error bars which intersect the line of zero difference between Gubbio and Moria, their means indicate Gubbio directions about 25" west of those from Moria. It seems probable, at a lower level of confidence, that they form part of a block, from the upper part of the Long Normal Zone to the D+ Zone, in which the Gubbio section is rotated with respect to the Moria section. As discussed in the final section, it seems probable that this is a tectonic, rather than a magnetic effect. specimens defines, for each section, a band in which measured intensities vary by about a factor of three. A nine-point moving-average fdter was used to eliminate most of this scatter. The filtered intensities for both sections oscillate almost exactly in phase over a range of about an order of magnitude. Four cycles with different wavelengths are present within the studied interval. The average wavelength of around 100 m corresponds to a mean period of the order of 10 Myr. At a finer scale, when the polarity zonation is used to correlate the two sections, many of the detailed features of the two filtered intensity records seem t o match between the two sections, suggesting that these records could provide a more detailed age correlation than is possible using only the polarity zones. The stratigraphic variation in intensity could result (1) from variations in input of magnetic mineral grains into the depositional basins, (2) from variation in geomagnetic field intensity through time, or (3) from a combination of both factors. The correlation of intensities between Gubbio and Moria does not resolve this question, since the input of magnetic mineral grains would almost certainly be the same at any given time in these two neighbouring sections, and geomagnetic field intensity would also affect both sections equally. Nevertheless, the striking correlation does confirm the validity of the observed variation in intensity.
I N C L I N A T I O N A N D D E C L I N A T I O N T R E N D S
Palaeomagnetic stratigraphy at Moria
Discussion and conclusions
Since the Gubbio section yielded a sequence of polarity zones that could be reliably correlated with the reversal sequence inferred from marine magnetic anomalies (Lowrie & Alvarez 1977a , 1977b , it was possible to use the foraminiferal zonation at Gubbio to assign palaeontological ages to the reversal sequence from the Cretaceous Long Normal to the Gubbio N+ Zone (=Anomaly 26). At Moria we have found an Upper Cretaceous polarity zone sequence that correlates with the Gubbio sequence in all but the finest details. This confirms the validity and significance of the Gubbio sequence.
At this point an important question is the age of the reversed interval corresponding to Anomaly M-0, the youngest of the anomalies in the M sequence. Currently available information suggests that Anomaly M-0 should be of Aptian age -probably middle Aptian (Larson & Hilde 1975; Donnelly et al. 1977; R. L. Larson 1977, private communication) . If this is the case, it should be found close to the Scisti a Fucoidi/Majolica contact in the Umbrian sequence. At Moria the Scaglia Bianca is entirely of normal polarity (Fig. 4) , indicating that Anomaly M-0 is certainly of pre-Cenomanian age.
Prior to four years ago, little structural work and no palaeomagnetic studies had been done on the Umbrian Apennines. It is now becoming clear that the structure of this region is more complicated than the fundamentally simple pattern of open folds originally suggested. Solution cleavage, sporadically developed in the Umbrian limestones, can represent up to several tens of per cent shortening parallel to bedding , and recent field work has documented the presence, at least locally, of detachment thrusts within the marly levels of the Palaeocene Scaglia Rossa and the Aptian-Albian Scisti a Fucoidi . It seems very probable that a major detachment is present within the Upper Triassic evaporites that underlie the Umbrian limestones, and that this detachment accommodated shortening related to formation of the major folds, but this is difficult to establish in the case of these subsurface evaporites.
The locally-developed solution cleavage and detachment surfaces could well have been generated in connection with physical rotations of some portions of the limestone sequence about axes perpendicular to bedding. Such rotations would affect the palaeomagnetic declinations but not the inclinations, and the data from Gubbio and Moria do show this kind of pattern. The grouped declination data (Fig. 5 ) from the lower half of the Moria section show the kind of slow, steady rotation that is probably best explained by plate tectonic rotation of the underlying Italian continental crust in a counterclockwise direction during deposition of the limestones (Lowrie & Alvarez 1975; Klootwijk & VandenBerg 1975; VandenBerg et al. 1978) . In the upper third of the section the declinations vary in an erratic fashion, while the inclinations remain much steadier. This pattern strongly suggests that there may be detachments in this part of the section along which rotational motion has occurred. Such faults would be difficult to identify in the field. For example, the sharpest change in declination trends occurs at 273 m, between two samples spaced less than 1 rn apart (Fig. 4) , but during the sampling we noted no structural disturbance at this point. On the other hand, the most prominent fault noted in the Moria section, at about 200 m , does not seem to affect the declination trends.
If this type of rotation has occurred in a particular stratigraphic section, it limits the utility of the section in determining apparent polar wander curves; for instance, Fig. 5 shows that an assumption of constant declination between sites IMOM and IMOO would not be justified.
The most striking feature of the Gubbio-Moria comparison in Fig. 8 is the sharp break in the declination difference trend between the D+ and E-Zones. This break is mainly due to the sharp change in the Moria declinations at 273 m ; the Gubbio declinations are changing smoothly in this part of the section (Lowrie & Alvarez 1977b) . The Gubbio and Moria trends have also been compared by Channell et al. (1978, fig. 6 ). The main feature emerging from these comparisons is the fact that the two sections have differing declinations until the middle Maastrichtian, when the two trends merge. If this is due to localized rotations of parts of the sections during folding, it requires a rather complicated movement pattern to give rotations in the lower part of the section, but (apparently) no rotation in the overlying part. Alternatively, the declination patterns could be explained by relative rotations of blocks of crust and sedimentary cover during the Maastrichtian. This seems less likely, since the very close similarities in lithostratigraphy and polarity stratigraphy in the Gubbio and Moria sections make it unlikely that they were separated by the kind of tectonic boundary that this hypothesis would require.
In summary, the most important result of the Moria study has been the very strong confirmation of the Gubbio magnetic stratigraphy which it provides. A magnetic result of considerable interest is the remarkable correlation in intensity patterns between the two sections. These magnetic studies have raised questions about the tectonic structure of the Umbrian Apennines which could not even have been asked before the work began, and we anticipate that the combination of further detailed structural and palaeomagnetic studies will make it possible to answer these questions and to achieve a greatly improved understanding of the tectonic evolution of this kind of folded mountain belt.
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